
1.1 MEBT 

 The purpose of the Medium Energy Beam Transport (MEBT) is to match the 
beam from the RFQ to the IH structure in all three planes (two transverse, and 
longitudinal). The RFQ has a FODO lattice with 1 βλ period and IH structure has 
quadrupole triplet focusing.  The RFQ and the IH structure have the same RF frequency 
of 101.28 MHz.  Table1 shows the Twiss parameters at output of the RFQ and input of 
the IH structure. 

 

Table1 Twiss parameters at the end of the RFQ and entrance of the IH structure. 

Parameter End of RFQ Entrance of IH units 
αx -0.458 1.80221  
βx 0.18394 1.01 mm/mrad 
εx (90%,unnorm) 24.0 24 π mm mrad 
αy -0.37989 0.60246  
βy 0.24016 0.59391 mm/mrad 
εy (90%, unnorm) 22.0 22 π mm mrad 
αz 0.054 0.37  
βz 0.0203 0.024 deg/keV 
εz (90%) 34168 34168 π keV deg 

 
The MEBT requires 6 controllable elements to match the beam in all three planes, 

four in the transverse plane and two in the longitudinal plane. Because the RFQ is a 
strong focusing structure, the beam from the RFQ is highly divergent in one transverse 
plane and highly convergent in the other transverse plane.  After passing the RFQ high 
energy endflange, gate valve, and a current transformer, the beam has usually become 
divergent in the both planes by the time it reaches the first quadrupole.  To avoid this 
problem we will modify the RFQ electrodes such that beam Twiss parameters will be as 
shown in Table 1  There are four quadrupoles to provide four degrees of freedom in the 
transverse plane.  In the longitudinal plane we use one buncher and the position of the 
buncher to match the beam to the IH structure. Thus we have 5 active controls to match 
beam instead of six.  Figure 1 shows the TRACE3D output for the MEBT. There is 
enough space in the MEBT to accommodate the diagnostics. 
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H A=  1.8000       B= 0.18000                                                                                                                      
V A= -1.3900       B= 0.14200                                                                                                                      

Z A=-0.54000       B= 2.03000E-02                                                                                                                  

BEAM AT NEL1=    1                                                                                                                           
H A=  1.7799       B=  1.0599         
V A= 0.56600       B= 0.57110         

Z A=-3.49504E-02   B= 8.97817E-02     

BEAM AT NEL2=   17              I=     4.7mA                                                                        
W=  62.0000   62.0000 MeV                                                                   

FREQ= 100.28MHz   WL=2989.55mm                                                                
EMITI=  24.000   22.000 34168.00                                                               
EMITO=  24.137   22.053 34725.25                                                               

N1=    1   N2=   17                                                                   
  PRINTOUT VALUES
 PP PE       VALUE
1   2    60.00000                                                                       
1   4   -15.06897                                                                       
1   6    22.85323                                                                       
1   8     4.00000                                                                       
1  10     0.06000                                                                       

MATCHING TYPE =  8                                                                       
DESIRED VALUES (BEAMF)
      alpha     beta  
x     1.7800    1.0600                                                                     
y     0.5660    0.5711                                                                     
MATCH VARIABLES (NC=4)                                                                     
MPP MPE       VALUE
1   12    11.39372                                                                      
1   14   -18.12997                                                                      
1    4   -15.06897                                                                      
1    6    22.85323                                                                      

CODE: Trace 3-D v69LY                                                                  
FILE: ebis_mebt_060126.t3d                                                             
DATE: 02/01/2006                                                                       
TIME: 08:29:23                                                                         

 
 

Figure 1 TRACE3D output showing the MEBT optics 

 
The quadrupoles from LANL CCDTL will be used in the MEBT these quad are 45 mm 
(iron length) long and has a radius of 16 mm. The maximum gradient for these 
quadruples is about 4.459 T/m.  We have used two quadrupoles (measured length 146 
mm) as one, 
There are six quadrupoles shown in the figure one, we really need 12 of them. These 
quadrupoles are configured as triplets; therefore we will need four power supplies. The 
100mm spaces are provided for gate and current monitors at the both ends of the MEBT. 
There is 200 mm space for buncher and 200mm space for the diagnostics box in the 
middle of the MEBT.  
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